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TOM TAT

Bénh héo vang chudi do ndm Fusarium oxyspoum f. sp. cubense (Foc) gay thiét hai nang né& nhét déi v&i chubi.
Déc biét, chiing Foc TR4 c6 thé lay nhiém hau hét cac giébng chudi. So véi cac bién phap truyén théng, bién phap
sinh hoc st dung vi sinh vat trong phong trir bénh dwoc coi la bién phap chién lwoc. Trong nghién clru nay, ching xa
khuan VNUA27 duoc phan lap, danh gia khd ndng dbi khang véi nAm Foc TR4. Danh gia anh hwéng cla dich nuéi
cdy chiing xa khudn VNUA27 dén sy phat trién cla hé soi va ndy mam ctia bao t& nAm Foc TR4. Trén co s& nghién
clru cac dac diém hinh thai, sinh ly, sinh héa va phan tich ving trinh tw 16S rARN chiing xa khudn VNUA27 da dwoc
xac dinh 13 Streptomyces diastatochromogenes VNUA27. Két qué nghién cu cho thay, chiing xa khudn VNUA27 déi
khang manh véi nAm Foc TR4 (54,78% . Soi ndm Foc TR4 sau khi dwoc x& ly bang dich nuéi ctia chiing VNUA27 bi
co lai va bién dang. Cac mau bao t&r clia ndm Foc TR4 dwoc x( ly bdng dich nudi clia chiing xa khudn VNUA27 cho
thay mét ti 1& I&n bao t& khéng ndy mam (&c ché 82,42%). D&c biét, nghién ctru nay da phat hién ra gen chirc néng
KSa tham gia vao qua trinh sinh tdng hop cac chat chuyén hoa thir cAp clia chiing VNUA27. Két qua nghién ctru cho
thay, ching xa khudn VNUA27 13 ching tiém nang giup phong trir ndm Foc TR4 dat hiéu qua cao béng bién phap
sinh hoc.

T khoa: Xa khuan, Streptomyces, Fusarium oxyspoum f. sp. cubense.

Antagonistic Properties of ~ Streptomyces sp. VNUA27
Strain Against Fusarium oxysporum Causing Panama Disease on Banana

ABSTRACT

Panama disease or banana Fusarium wilt caused by Fusarium oxyspoum f. sp. cubense (Foc) is one of the
most destructive plant diseases. In particular, the strain Foc TR4 can infect most banana varieties. Compared with
traditional methods, biological measures using microorganisms in disease control are considered strategic
measures. In this study, actinomycete strain VNUA27 was isolated and evaluated for its ability to antagonize Foc
TR4. The effect of culture filtrates of the VNUA27 strain on the growth of hyphae and germination of Foc TR4
fungal spores was evaluated. Based on the morphological, physiological, and biochemical characteristics and
sequence analysis of 16S rRNA region, actinomycete strain VNUA27 was assigned as Streptomyces
diastatochromogenes VNUA27. The actinomycete strain VNUA27 exhibited high antifungal activity against Foc
TR4 (54.78%). After treatment with the strain VNUA27 culture filtrates, the Foc TR4 hyphae became shrunk and
deformed. Spore samples of Foc TR4 treated with culture filtrates of the strain VNUA27 showed a high percentage
of non-germinated spores (82.42% inhibition). In particular, the results revealed the function of KSa gene clusters
that contributed to the biosynthesis of active secondary metabolites of the strain VNUA27. This study showed
that the actinomycete strain VNUA27 is a potential agent for biological control of Foc TR4 of Fusarium wilt with
high efficiency.

Keywords: Actinomycetes, Streptomyces, Fusarium oxyspoum f. sp. cubense.
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1. TV N @

ChuB (Musa ssp.), c6 ngudn gEc tG 1P n g
Nam ©, Ftifréng réng rdi H kh+p cac ving
nhigt giijva con nhigt giijBH vi chu B giau dinh
dé&ngvatnhbé& nAFf icéoi | & &y
quantrdngthgt & simy ¢ éa méEgiwme
nin ij G «©o nG Hapdu Phi bA Té chjc
NBPng | &gngb quke Sang & cs., 2018).
Ndm 20in9 #hgshub trén toan th Agigi la
hgn 1 8BtAnt;r ih &d trdng&hul Ign nhiit
la "n dJ36,7%) va Trung Qu Ec (13,8%) (Tzean
& cs., 2019). Tuy nhién, b gnh héo vang do nfim
Fusarium oxysporum f. sp. cubense (Foc) la mét
trong nh gng lofi banh gay h1i ndng na nhit Hij
v@i chuB, gay thi at h1ilgn vakinh t Atrong th G
gi an dig ibiat, cHEng Foc 4 nhiagt giij
(Foc TR4) c6 tha lay nhiAn v é o 80P0g chc
giEng chuE (Ghag & cs., 2015; Zhang & cs.,
2019). Banh hii  n é y Hhjtiln thifiyg Hcac vang
si n xufit chuB Ign cEa céc vang nhiat  giiva con
nhigt ¢iij(Ghag & cs., 2015). & Viat Nam, c hEng
Foc TR4 gay hii trén chu B tiéu, chu B tay xu fit
hign nhiau ving tr dng chuE H cac t@ h
Phuc, Phi Thd, Héng YAn, L &io
(Tron Ngdc Hung & cs., 2020). Vi gc quin ly hi gu
qui v & | i uB vdiéanh lij¢o vang trén chu B
von con la thach th §c, phdn Ign do cay ky chE lau
ndm Viébanhtdntii | 7 u ft (Ploatzgk ij
Evans, 2015). Hign nay,
dEng phé biAn nhfit & iiam soat banh héo vang
trén chu B 1a sG dEng thu Ec héa hdc  &ifiéu di at
trGotiAp mdmban h  t r ftng Uln cBaivigc
ki &m soat hda hdc 1a nhanh chéng, ti A ki am,
gii nva higu qui trong th @ gian ng+n. Tuy nhién
c & clc tinh cEa fitjva sGij a Tnd cEa vi sinh
vot sp bCpha hEy do sG dEng héa chiit trong th G
gian dai. Ngoai ra con ti am on n g u ya mdig
t r@g va an toan th Gc phom. Cac bign phap
néng nghigp dikiam soatbgnh nhé
ciitio dijtiéut En riit nhi au th @ gian, cong sgc
va khong phu h fp vgi ¢ €@ chwEtham canh
hian Tijquy md | gn. So vgi cac cach phong ngGa
khac nhau, bi gn phap sinh h dc sG dEng vi sinh
vot Hijkhang n fim Foc ij & coi la giii phap
chiAn  #t @hong tr G banh héo vang chuf hiau
qui ij& gii m vigc sGdEng thu Ec digt n im (Bubici
& cs., 2019).

| ui nn Ocnadn hk hfEmn Busarium oxysporum

Xt khuon c6 khi nd ndo ra cac chiit
chuyan hoa th§ cfip quan tr dng, sin xufit ra
70% céc chit khang khu on. Streptomysec la chi
qguan tr dng nhfitvalangu dn ¢ e fipd/3 ot ci
cac khang sinh t G nhién (Lucas & cs., 2012).
Céc%&h[é@ cgh h ij iCracring cac hip chiit c6
W& Rinh”sinh h dc lién quan ch Gt chp tgi gen ma
héa polyketide synthase (PKS) va nonribosomal
peptide synthetase (NRPS). NRPS sinh t éng
h#p chfit th § cfip khdng théng qua ribosome t 70
di ng peptide nh Gqua trin h téng hp céc protein
va axit amin. PKS la cac enzym e chinh can thi At
ija téng hp polyketide - hFp chit chuy an hoa
thg cAp (Albright & cs., 2014; Ginolhac & cs.,
2004). Trong chi Streptomyces, c6 ba loi i PKS
(lofi I, loTi Il va loTi lll) (Lal & cs., 2000;
Funabashi & cs., 2008; Okamoto & cs., 2009) . Vi
vOy, viac sang Idc nghién cgu cac cEm gen nay la
ngudn dg ligu quan tr dhg tim ra cac h # chfit
sinh hdc. Cac hip chfit khang khu on  ij Cn g
trd quan tr dng trong vi ac bi o va th Gc vét kh &i
sGtfin cong cEa cac tac nhan gay banh (Qi & cs.,

vali

Ve r1%,1019; Wei & cs., 2020). Trén th A gigi, c6 nhiau

@Qi?n,cgu #I%am Rpé ra cac ch Eng x? khuon
thu éc chi Streptomysec c6khi nédng sinh ra c
h#p chfit th § cfip tG céac loii PKS va NRPS ¢6
khi ndng k higimgg Roc TR4. Chang hin
n h &Streptomyces sp. strain g10, S. noursei

ph &g hgsS p HDQOF]Zlqj Streptomyces sp. SCA3-4cokhi n 6 n g

ijB khang m T nh v§i Foc TR4 (Getha & cs., 2005;
Wu & cs., 2009; Qi & cs., 2019) . HFp chfit th §
cip chiA tG Streptomyces sp. YYS-7,

ij g Streptomyces sp. 5-10, Streptomyces sp. H4 cho

ijE khang m 7 nh, gay bi An ding hg sH va §c chA
sG niy mdm cEa Foc TR4, cii thi gn sG phat
tri an cEa cdy chub sau khi tai lay nhi Am trén
ghou (Wei & cs., 2020; Li & cs., 2021; Yun & cs.,
2021). & Viagt Nam, sE | #nhg nghién cgu khi
f. sp.
cubense (Foc), Udjbiat la nghién ¢ gu x1 khu on
cokhi ndng <emgmip cdc hip chit sinh h dc
nhém polyketide con r fit hin chA Vi vy, nghién
cju sang ldc cac h/p chfit sinh h dc nhom
polyketide va NRPS t G xi khuon | égngh &
nghién cgu tri an vdhg va an toan sinh h dc HViat
Nam. Bai bao nay t 6p trung nghién ¢ gu rd cac
ijuc t ¢ rBh khailg v g nfim Fusarium
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Nghién ctru d&c tinh déi khang véi ndm Fusarium oxysporum gay bénh trén chubi ctia chiing xa khuan Streptomyces sp.
VNUA27

oxysporum f. sp. cubense TR4 (Foc TR4) gay Trong i C: dnD #véé!| @dlkinh cEa
banh trén chu B cEa chEng xi khuon snfim tr ongichggeig Vé ijcamthc¢ nghi
Streptomyces sp. VNUA27 (vi A t+t 1a VNUA27) ) . .
A~ _ - a Ve Ai
phan [6p tGijiittr dng chuBitii  He TEthay . 2&2 *nh Ry cEa d@h nuoi t G chEng
nghién cgu chCrd inh Bng cEa d@h nudi VNUA2 7Eivigi sG phat tri an cEa sHi n fim
chEng xi khuon VNUA27 t gi bao tGva hg sit  Foc TR4
cEa nfim, Q@Ifj danh va sang | dc phat hi gn gen Khi nd n@c chAcEa dC h n uBDvigi sG
KSa ma hoa PKSIl co6 khi nd ng séngnhfp t phattri anh cEa hg s nfim Foc T R4 Hj ghat
cac hfp chiit th § cfip. hign bén g p h & g n gEa Yun &pcs. 021).
Nh €& d@h nudi x1 khu on sau 7 ngay Ién trént fim
2 PHURNG PHOP MGHI %N Clamkinhchgaanﬁm Foc TR4 ijang pheét
tri &n. Sau khi nuéi H28C trong 2-3 ngay, cac
2.1.votli qu moéu sH nfim i quan gskinh hi dndvi
ChEng xiT khu on Streptomyces sp. VNUA27 quanghde ( Axi o Scope Afgc) Carl ZE
'J_fH: phan |op t_G ”rlt tr drlg chub AH xa Xﬂuan 223.2nh Ky cEa d&h nudi t G chEng
Lien, huy an Nghi Xuan, t @ h — He T cEndh . VﬁEJAZ 7An §G niy mdm cEa bao t G nfim
VNUA27 ifiphdpddp t heo phégancT&APép
cEa Rahman & cs. (2011), lamthu on v é fHéu g R .
e A = = Thi nghigm ij é nh indi éh@ sG niy
gieng tr An QumbGause t.&hEng nfim L s o
Fusarium oxysporum f.sp. cubense, TR4 ij i Hp & ma,m cEa bao G # thGe hign  t he °c P hégng
nghién cgu chi ti & va ijac  &misinh hdc , Ghi pmh;z s:;bzgizkdag‘ae‘;i ‘:n (Zogn‘;)&ésnGw:'ﬁy ;
danh v égaltié phong thi nghi gam Bé mén o , .
Coéng ngha vi sinh, Khoa Céng ngh a sinh hdc, E:’;\n v r?ga:? h dl; (Amg ScopecAl,kC?rl ZhE;S:’.h “h ¢
Hdc vign Nong nghi gp Viat Nam. Ch Eng giEng kg’C),Z‘ntbgz?éG gmhrtw ¢ - _cgvcct ) ;] el 9”__ .
nay c6 th coi la chEng tham chi Au chuon aigac < ¢ © ) QCTCI Ega ¢ Lt‘”g m grlmA ng\ ¢ 6” € Ul
A A niy mom. g phén r o sGniy mdm
nghién cgu khac sGdEng. .
g d g cEa bao tG( P S G| tt tinip &heo cong th §c cEa
2.2. Phé&gng phgup nghi An cGemedaé&cs. (2014):
2.2.1. Khio sat kh i n & n gEi khang n fAim PSGI = ch Se 100%
Foc TR4 c Ea ch Eng VNUA27 ¢
Khio satkhi n & n i khigng n im Foc TR4 Trong VaG;13nS #t B SEl Ehg trung
cEa chEng VNUA27 béng ph&gngdng h &jphbgo tGniy mdm trong mou Hjchgng va
nudi cly t r An GQmpPRotato Dextrose Agar mou thi nghi am.
(PDA) (Sadeghian & cs., 2016; Wei & cs., 2020; 224 Nghienc gumétsEijic &msinhh dc
Qi & cs., 2021; Zou & cs.,2021) vé phégng 'pA'h'.é_B R .
. v & Qi danh ch Eng x 1 khu on VNUA27
khu Ach tan ij € afch (Mohseni & cs., 2013; Wei o _ .
& cs., 2020; Qi & cs., 2021; Zou & cs., 2021) . Wac  dinihinh thai va nudi ¢ fly chEng xi
Ao R khuon VNUAZ2/t ix&eh trép h a thEn
Sau khi nuéi c ity H 28 C trong 5-7 ngay, mbDi Gg&l SP v g?ng mmsglt(ghiélingg
hoit t ¢HhKkhangj n Aim cEa chEng x7 khuon i i A
i ¥ x @b b a c 8 CE}“Qn Li:zkigclxh viing ¢ & Gottlieb, 1966) sau 5-7 ngay nudi cfiy H30 C.
J < X 'omg o g - l’l‘g g\ Khi ndng szicmEhmed an ifFh qugnésat
chA (khoi ng cach cEa sH nfim tgi xi khuon) va tr An mBig ISP6r Sau 7 ngay. nAu moi
tifht laphdn t rgd chAsGphét tri &n cEa s t rGag chuyén’té mau vang nh Tt san’g mau nau
nfim (GI) theo cong th ge sau: hoiac ijen EngwxC khadncokhi ndng si nh
D-D1 i Go . &mCkBuodn Iij :
Gl = X 100% ra mel anide. dantkBuodn lijc gdm mau

s+c khuonty c g fAtc(KTCC), khu on ty khi sinh
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(KTKS) vakhi ndng s<ctEh as Fij &j é n
giad bong cach so sanh vgi bi ng mau ISCC -NBS
(Kelly, 1958).

Phé&gng ph &lphink tha chij B sinh
bao tG, khio satin h Hhg cEa nhigt &,ijpH,

BNA (140 ng/ m), 7ul H,0. Chu tr inh nhi gt cho
cac phin gng PCR b+t &iijla 95 C trong 5 phdt,

ti Ap theo 1a 40 chu k h H95C trong 1 phat, 58 C
trong 30 gidy, 72 C trong 2 phudt va th @ gian
kéo dai mich cuB cing 10 phat t7i 72°C. Cup

ndn g & §aCltgi s i nfhg vl phatti an cEa  mdikhuy Ac h Tiginphom ¢ C k Qc4v0bp h &

chEng V NUA 2 ,danhj chEng VNUA27 (Bundale & cs., 2014) .

ij & thGc hign t heo phédEcabguyyhép ¢ o

Xuan Cinh & cs. (2016). CE tha,  x @b hinp 228 Phantichs Eliau

thai chu & sinh bao t GthGc hiagn nhé& dyau: EEliau FexGl I €dréniphdn mam

chEng xi khuon tr An @®i Gtarus e BxceljYp bidu dijthEng ké bong phon mam

goém | ame n ChW@ géc ngh|éng 45 so VQI GraphPad Prism 9 v gl e ifin Cﬁy P <0,05. SG

ba mat th 1 ch. Sau 3 ngay nudi ciiy F30°C, tiAn  khéac biat giga cac nghigm thgc  fité x &b  ij

hanh rat lamen cé khu on ty khi sinh ¢ Ea xi béng cach sGdEng phin téch @hégng

khuon bam lén va quan sat k A qui trén kinh chiau (ANOVA). Ki &m @ h D u caamsanip sG

hidn v ant@quét (SEM). Khiosatin h Ffng  khac biat giga cac trung binh nghi am th gc.

nhigt &ijpH, ndn g & imub Na @i sinlj

t rI:ﬁg va phat tri an cEa chEng xi khuon 3. KAT Qua VATH2OLU2N

VNUA27 b 6ng cach nubi cfiy chEng VNUA27

t r An m@g Gatse & vgi ¢ & Ki aip huoi 3.1. Phan | ép vaphanlo 7ich Engxi khu on

cfiy khac nhau bao g dm: nhiagt &{20, 25, 30, 35,  Streptomyces sp. VNUA27

40,45 50 C); pH (4, 5,6, 7,8, 9, 10, 11, 12); 5 4 - sugphani 6p va hinh théi

ndn g & inul NaCl (1, 2, 3, 4, 5, 6, 7, 8, 9%).

ChEng VNUA 27 Gijhé d an hg veesoac jc ~ NghiéncguckaZhou & cs. (2019) i
hign ra r 6n g ftiguanh vang than r Atti @é

ij &m hinh thai, nudi ¢ fiy va phan tich trinh
VEng 16S FRMNAc hiji&pong cap mdi
27F va 1492R (Weisburg & cs., 1991).

2.2.5. Phét hi gn gen KS a sinh t éng h#p
PKS II

KhuAc h Tiijen KSa sinh téng hp PKS I
t heo pheégnga Metsa&etelac & cs.
(1999), béng trinh t G mdi: KSa-F: 5'-GATGGT
CTCCACCGGCTGC-3' va KSa-R: 5-GTCTCG
TGGCGGTCGTTCTGC -3'. Clp mdi utijtTi céng
ty Macrogen (Seoul, Han Qu Ec). Téng hEn hip
phin gng PCR la 20 ul bao gdm 10ul mastermix
2X, 1m KSa-F (10mM), 1m KSa-R (10nM), 1m

tr dng chu B khoéng cé tri gu ch§ng banh héo vang
trong 10 nadmsith@ 6tn h g tini
sinh hdc khang nfim Foc. Tr An Hdj &, Bng h
xi khuon VN U A 2fE phairgl 6p tG ijfit tr dng
chub t7i huy an Nghi Xuan,t @ h Heé
ij C, Eng ki khuon V NUA 2t tiApéanh
c € c gclmghién cgu aiphan lofi.

Nghién cgu G Znihinh thai la m &t trong
nhgngt i Au &a h € i dphanipiixT khuon
(Miyadoh, 1997). KA qui nudi cfiy chEng x1
khu on VNUA27
ISP1-1 S P 5 qupn sat cac ijuc dmimau s+c
KTCC vaKTKS, s <ctEt a n Hijmd ti Hbing 1.

Bing 1uc #Bnnudic iycEachEngx1 khu on VNUA27
tr An c éc GufGause |vaEISP
Péc diém Gause | ISP1 ISP2 ISP3 ISP4 ISP5
Mau KTCC Tréng Vang nau Vang nau Trang xam Tréng Trang
Mau KTKS Tréng Tréng Tréng xam Xam Tréng Trang
Tiét sac té tan Nau nhat Nau Nau Nau nhat Nau nhat Khéng

1045

TEnh.

t r AGhg Gadse It r &



Nghién ctru d&c tinh déi khang véi ndm Fusarium oxysporum gay bénh trén chubi ctia chiing xa khuan Streptomyces sp.

VNUA27

S4800-NIHE 10.0KV 8.8mm x2.00k SE(M) 6/8/2021

Hinh 1 . Hinh thai chu

1 1 ]
20.0um

Eisinhbaot GcEachEngx1 khu on VNUA2 7

d &ikinhhi anvi ij antGquét (SEM) Hijéph Cn §i2ipoolan

Hinh2 .KAtqui kiamtrakh i

cEa ch Eng VNUA27 khi nudic iy

Sau khinghiénc gu ¢ &ic ajpikhuonlic,
chEng xi khuon V N U A 2FfE ngiji@ cgu xac
ij@h th @ gian hinh thanh, hinh d 1ng chuf sinh
bao tG va bao tG KA qui qu an
hian vi quang h dc cho thfiy, chEng xi khuon
VNUA27 b <t &ij hinh thanh cu Eng sinh bao t G
sau 36 giGnudi cfiy. Cac bao tGij & s+p xAp
thanh chu B dai, ding xo+n va sau 48 gi G b=t
ijou giirGkncichuB , phét t é&n.g
kinh hi an v &n t@ quét (SEM) Aijép h Enig
2.000 18n cho thy rd, hinh thai chu B sinh bao
tG cEa chEng VNUA27 r fit  Udj
X0+n mau tr +ng, mE chuB hinh thanh 20 -35
bao tG (Hinh 1).
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t r &inddng v

ndng hCnh thénh mel anin
t

r An 1GEyilSPt-@séu 7 ngay
312.Khindéng hCnh =ttEénelanins
Xi khuon téng hfp va hinh thanh s +c tE

s@ kinh d 8 Me | a n iAncoiijaémét tiéu chi chu on aiphéan

loTi (Zenova, 1965; Arai & Mikami, 1972) . KA
qui sau 7 ngay nudi cily chEng xi khuon
VNUA27 tr AnGhgnEP6 cho th@y mau
cEa mb iGgtchugan tr G mau vang nh 1t sang
§é&wu @ng c,chErnghVNUA27 c6 kh i
ijn 6 ng s+t tiMmelasin (Hinh 2). Cac h #p chiit
me | an iFAnXxi kh&on sinh ra cé tac d Eng bi o
va ching kh &i bgc xi tia cCGc tim (Dastager &
cs., 2006). GdJ bigt, melanin t G xT khu on
ij & nghién cgu cho thfiy c6 nhiau hoit tinh

ij i
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sinh hdc bao gdm hoit é&ng chEn g
tinh khang khu on (Sivaperumal & cs., 2015) .

313.Khindng theéchy mé$Ei au
kian mbi Gng ¢ Each Eng VNUA27

Nghién cgu, khiosatkhi n 6 ng s iFmgh
va phat tri an cEa chEng xi khu on VNUA27 trén
mét SEij & kian mb i Ghgtkndé nhau nh 6m
mEc ij ¢ n h AEthdngytin ¢ & ij &u ki gn nudi
cfly, phEc VE cho cac nghién cgu 1&n men sau
nay. KA qui cho thfly, chEng xi khuon
VNUA27 s iFhghva phatétri &n t& trong
ij &u kign nhigt &itG 25-35°C, vgi khoing pH
tG6-9 (Bing 2).

Nghién cgu nay con cho thiy chEng xi
khuon VNUA2 7 $tigwaphat ti @n minh
Andn g & inuE (NaCl) 1-2% va cé tha sinh
t rfBg HE &ndng & ipub 1A 4% nén chEng
néy Hijxp vao nhom ch@ mub trung binh
(Larsen, 1986). Cac kA qui va ij &u kign moi
t r@g nudi cily t & ganggEngivgi cac kAt qui
nghién cgu ij iFt dprig bEcEa Qi & cs. (2021).

3. 1. @hdandch Eng VNUA27

ChEng xi khuon V N U A 2fE phinrétich,
so sanh ving trinh t GcEa  ijnogen 16S rRNA
trén ngan hang gen va ti An hanh xay d Gng cay
phan lofi (Hinh 3).

DGa vao cay phan lofi cho thfly chEng xi
khuon VNUA 27 noém cung nhanh v ¢i chEng
Streptomyces diastatochromogenes A7 vgi gia
tr C bootstrap 1a 97. KA qui giii trinh t G
nucleotide cho th iy mgc &if & g ndnpg cka hai

tinh t G 16S rRNA cEa VNUA27 va
Streptomyces  diastatochromogenes A7 la
99, 44%. XiHphant Gva giatgCtinsc oy

va mgc &if & g ndng tlhji hai ch Eng nay cung
mét | oéi

Bing2.2nh

oxy uhoé&] ,i sinh

N g@cé Hinilina tha, &ich  ij

Ring c EamétsEij au ki gn

h C agu ho th fiiy gchENgAXi
khuon VNUA27 cé nhi au g &mnigiEng vgi
chEng Streptomyces diastatochromogenes A7
trén ngan hang gen (Shirling & Gottlieb, 1966)

Vi véy, c6 tha kAt ludn réng chEng xi khuon
VNUA27 c6 quan hag gon ged loai
Streptomyces diastatochromogenes v & Utijtén
chEng xi khuon VNUA27 la Streptomyces

diastatochromogenes VNUA27.

3.2. Khi ndngeEi khang ¢ Ea chEng x1
khu on VNUA27 v ginfim Foc TR4

Xi khuon i&sGdEng nhé t &am
soat sinh h dc chEng cac banh truy an nhi Am qua
jjit. Khi n & n d& khjang v gi cac vi sinh v 6t gay
banh cEa xi khuon  ift&ho la nhGeac hip chfit
th§ cfip c6 hai ttinh sinh h dc. Cacchiit n é#t
x1 khuon tiA r a mddgd trorigrqéd trinh
nudicfy . Do T1ijti6h khangn fim cEa chEng

nhin

VNUA2 78] § Enhongi @ hB gnagingp hép

nudi ciiyvakhuAc h t én t ridhnKAigéia
qua trinh nudi c Ay ij i @éc HbigchEng
VNUA27 c6 khi n & n ¢& kijgng m T nh vgi nfim
Foc TR4, cho tCla phdn t r &&mkhaiig l1a
54,78% ° 1,35 k h i dngijnudi cfiy (Hinh 4A) va
46,01% ° 1,06 khi ti An hanh th Gnghigm khu Ach
t € n ijicR(HibhB). K A qui nay cho th iy
chEng VNUA27 c6 tClg khang n fim Foc TR4 t&,
cao h g nhirdu so vgi chEng
S. griseorubigin osus c6 tCla khang n fim Foc la
37, 05 % Hijcbng iEHH Cao & cs. (2005). So
sanh vgi nghién cgu goén ij T yft, ohikng
VNUA27 cho k A qui khang nfim t &g n g
v@i chEng SCA 2-4 c¢6 tClg khang n im Foc TR4
| & 53, 17d@0g rudi icfy iva 42,47% khi
khu Ach tan  ij thiech bong sG dEng d@h chiAt
xufit (6,25 my/ml) tach t G chEng SCA 2-4 (Qi &
cs., 2021).

mbi Gwgr é

ijAnsGphattri an cEachEngx1 khu on VNUA27

Yéu té Khoang t6i wu Khoang chiu dwng
Nhiét d6 (C) 25-30 20-40
NaCl (%) 12 14
pH 6-10 4-12
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Nghién ctru dic tinh dbi khang véi ndm Fusarium oxysporum gay bénh trén chudi clia chiing xa khuén Streptomyces sp.
VNUA27

Streptomyces scabiel PSYK-2

Strepiomyces sp. STREGT
Streptomyces sp. PSKA49

= Streptomyces sp. nenu-055-21

Streptomyces sp. KMSET

Strepfomyces deccanensis SAG

41
49
19
= Streptomyces sp. NLSL2
23 Streptomyces sp. PSMF-3
31 Streptomyces phagsolivaceus GY16
54
43
76
a7

Streptomyces deccanensis L5-1

Streptomyces sp. MH129

Streptomyces sp. HBUM 49444
Streptomyces diastatochromogenes SZNEL

T4

Streptomyces diastatochromogenes A7
Streptomyces sp. VWUAZT

Hinh 3. Cayphanlo 1iidGatréntrinht G16SrRNAc EachEngx1 khu on VNUA27

Hinh 4. Ho Tttinh khdngn fim Foc TR4 c Ea ch Eng VNUA27
béng phégng dpgnadpc iy (A) veé phé&gnighphép kMm@ t h

3. 3. TBegccEdj d@h nudi ¢ Ea chEng khéng c6 sGti Ap xuc tr Ge tiAp giga khu on |1 ¢c va
VNUA27 t gi s i nHng varpBattri &n cEa  d@h nudi cily chEng VNUA27 v gi sH nfim trong
niim Foc TR4 cac mou thi nghiam. alli ij @ngortinh r 6ng,
_ sG §gc chAnfim Foc TR4 cEa chEng VNUA27 r fit
3.3. 1. éng&EBa dfch nuoi c Ea chENg ¢4 th3 do cac chit chuy &n hoé khang n fim  ijF
VNUAZ27An §iGphattri ancEahasHinfim  gphrava khuAhtan t r ong  memithichr &
Foc TR4 Chinh vivoy, sau kGhikhixe@n ofi ij
TG kA qui nghién cgu khi ndng k h ékhagg, chEng xi khuon VNUA2 7t tidné
nfim Foc TR4 cEa chEng VNUA27 cho th fiyréng  hanh nghién cgu si u h gau in I ming i
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cEad@ h n WADSG phit tri an cEa hg sH va sG
niy mdm cEa bao tG nfim Foc TR4. KA qui
quan sgekinh ld &n vi quang h dc Hij& phéng
ijTi 400 18n cho thfy hinh thai s ®# nfim Hmou
thi nghi am c6 sGbfit  tGigECE th&, sH nfim bC
biAn ding, tTi ¢ &b phpn ngdh niim teo va
g u O &t 111, phdn than hinh thanh cac m fiu I di
va sH nfim xufit hign nhiau v & c h
vgimou Bjchgng (Hinh 5).
3.3.2. énmgécEa §&h nudi c Ay cEa
chEng x1 khu on VN U A 2A7 sGjniy mdm
cEabaotGnim Foc TR4

NAm Foc tdn tTi @ &ing bao tG héu
(chl amydospores)
ném), n ke khong cé th Gec vot ki ch E
(Buddenhagen, 2007) . Bao tG nay cé thanh day,

bC

HCnh 5.
cEachEng x1 khu on

c6thach@ e c éc @Pkh=dngheat va
dAdang niy mom khi g ap  au iki gn thu 6n 1.

137 y lét&ronminh gng nguyén nhéan chinh gay
khC khon atki@mnsgat niim banh nay.
Nghién cgu t &ung cha dCh nudi chEng xi

khuon VNUA 2 7n €5 niy mdm cEa bao tG
nfiim Focc C T n g h ¢&dag trgng @ ac phong

ngdn tr6iggnh hisgw qui 1au dai. Vi s Gniy mdm cEa

bao tGrfit con thi A HijsG phat tri &n cEa banh
nfim t r ong Trg idi@ Thi rigli am  ijF&ti An
hanh theo ddi t Clg niy mdm sau 3 giG 6 giG 9
giG 12 giGAmMOu thi nghi gam v & chjgng. KA
qui cac mou d@h bao tGij & xG ly béng d&h
nudi cily xT khu on VNUA27 cho th fiy tCla niy

At 7 t( h § h umanddro niyR 1,i72%; 11,07%; 17,58%; 17,82%
va moéu

Bjchgng I6n  #t & 66,58%; 87,05%;

94,21%; 94,14% (Hinh 6).

\
}1.':& \\\ Y\[
AN

&ng €Ea d ¢h nudi ¢ Ay
V NUA A7sGiphattri &n cEahag sHinfim Foc TR4

Hinh6. T ClabaotGniymadmcEabaot Gnfim Foc TR4 theo cac m Ec th G gian
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Nghién ctru d&c tinh déi khang véi ndm Fusarium oxysporum gay bénh trén chubi ctia chiing xa khuan Streptomyces sp.
VNUA27

“
e 4 55

’ » = \ :,
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bC TN

HCnh 7. é&ngéRad@hnudic iy ApsGniymdmcEabaot Gsau9gi G

Hinh 8. K Atqui ij gndisinphomPCRkhuy Ac h Tiijgen KSa

Jéng cldgniymomitiith@ &n0giG t h@g Hmou Ejchgng va chCco 5,86% bao G
va 12 giG cEa méu thi nghi am v & cligng  khéngniy mom Hij &dukian b Cn@g.t h &
khong c6 sG sai khac va thEng ké vgi _ é iin c oy Nhgng phat hi an nay cho th fiy réng d&h
P~ <0, @usnay ctiling minhr 8ng, d€h nudi xT  nyusj chEng xi khuon VNUA27 c 6 chga hip
khuon ~ VNUA 2 gc cifisGniy mdm cEa bao  chfit khang n im,  t @gtichjcGe Aij viac lam
tG nfim Foc TR4 vgi tCla gc chAniy mdm 12 giimkhi n6ng | AnycEaniim Foc TR4 1én
82,42% sau 9 giG(chCco 17,58% niy mdm). Quan  chufi bong cach §c chA sG phat tri an ha sH va
sat hinh thai baot Gd @i kinh hi an vi quang h dc niy mom cEa bao tG do ij Am Im@en €ip i
Hijé p h Cnig 40§ 18n cho thiiy, trong m 6u thi gay hiicEabanh. KAtqui néy t &Gy@ gac t
nhiam, bao tG khéng niy mém holc phat tri &n nghién cgu gén ij hhyfit khi nghién ¢ §u inh
chom vgi Engmdm séng phCnh @EHChEhgERa.d@Hhga va d @h chiA t G cac chEng
1T, 94,21% bao tG niy mdm vdi hinh thai binh xT khuon c6 khi ndng k hféinmnkpc TR4
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minh (Jing & cs., 2020; Wei & cs., 2020; Qi &
cs., 2021; Zou & cs., 2021).

3.4. Phat hi an gen lién quan ijAn sinht éng
hHp h#Hp chiit th § ciip tG chEng x1T khu on
VNUA27

Nghién cgu tgec & ij Ea Sbentu & cs.
(2016) ¢ fa rémdy chEng Streptomyces
diastatochromogenes 1268 c6 tha téng hfp it
nhiit 4 lofi khang sinh khac nhau Ila
toyocamycin va ba loli thu Ec khang sinh
tetraene macrolide. T fit ci cac hfFp chiit n &y
cé khi n 6 n g Eng Ihi cac niim gay banh trén
thGc vét rfit cao cheng hin  n hFé@sarium
oxysporum va Rhizoctonia solani . H gJa, viac
nghién cgu phat hi gn gen ma héa PKSII khéng
nhgng dGij o € n Ftikid n & n gnh séhg hfp
khang sinh ¢ Ea chEng xi khu on ma con la ti an
jja cho cac nghién cu s i u g n x &@h
gua trinh hinh thanh gen ma héa sinh khang
sinh vé&hkichitj khéng
(a-ketoacyl synthase) la m &t trong ba ti au phon
cE 16i trong t fit ci cAc Em gen ma héa PKSII.
Do ij Cacokhd ij & sG dEn g a ijhon biAt
sang ldc cac hip chfit PKSIl (Sun & cs., 2012).

Tr An R Bhoashdc ij CEng xihkhuon
VNUA2 7 i tiAijRanh sang Idc v é
gia gen KSal i An dmamguég tr Ca

chiit th§ cip. KA qui hinh 8 cho thfy, sin
phom khuy Ac h Tijen KSa cEa chEng VNUA27
béng phin gng PCR cho mét bdng
nhiit ¢ C k gcc h4 7tOhbép gnig &g Rich
t hgg ij it dg bEkhithi A kAmdi. KA qui
nghién cgu chgng t¢ chEng xi khuon VNUA27
cotiamndng sénghp t khéng si

mét trong nh gng dg ligu quan tr dng phEc VE
cho nghién cu s a u artié ya cédic h Fp chfit
sinh hdc khang nfim Foc TR4 tG chEng xi
khuonttam ndéng néy.

4, KATLU2N

ChEng VNUA27 c6 khi n 6 n g8 kijang
minh vgi nfiim Foc TR4 vgi tClg ijE khang la
54, 7 8 %e. bigt)dnghién cgu ij i Créc inh
h&hgcEad@ h nubi
ding hinh thai s & niim va §c chAsGniy mém

) Binh Truong Son, Nguyén Thj Thanh Mai, Nguyén Thj Thu,
Nguyén Thanh Hai, Tran Thj Pao, Ng6 Thi Van Anh, Nguyén Xuan Canh

ij

gK%an h

cEa bao tG (§c chA 82,42%), kA qui néy ijd
r Ddngthd hai Gogdam hijréchAsG phat
tri &n cEa nfim banh Foc TR4 béng d@h nudi ciy
t r o nay ki gniin vitro . Ngoai ra, nghién ¢ gu
phat hi gn ra gen KS a tham gia vao qua trinh
sinh téng h#p céac chiit chuy an hoa th § cfip tG
chEng xi khuon VNUA27.
nhgn g do édij tién gilp sang | dc, phat hiagn
ij & hfp chiit c6 hoit tinh sinh h dc khang nfim
tG chEng VNUA27. K A qui nghién cu la ti an
jjacho cacnghiéncgu s i u akfip néiphantG
ijvafquy trinh 1én men ¢ Ea chEng VNUA27 t Tora
chA phom sinh h dc nhdm ki dm soat bgnh héo
vang do niim Foc TR4 gay nén bodng bign phap
sinh h dc.

Lal COM BN

Nghién cgu n & yt thiGe hign vgi sG tai
tr Hkinh phi t Gija tai khoa h dc cdng ngha tiam
n P r& gip B& cEa B& Nong nghi gp va Phét tri an
nﬁ*gth'c‘)nmésElJTT N. 13/ 21.
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